Abstract. Micro arc oxidation (MAO) coating was first fabricated on AZ91 biomedical magnesium alloy and followed by surface laser treating. Effects of laser treating on surface characteristics of MAO coating were studied. The results indicated that after surface laser treating, the micro pores on MAO coating surface became fewer and smaller. The whole surface became more unique and compact. The surface quality of MAO coating was improved.
Introduction
Recently, biomedical magnesium alloy has received much attention with the increasing of care of health paid on human beings [1] [2] . It is one of the lightest metal with excellent physical and mechanical properties such as low density, high specific strength and good castability [3] [4] . Unfortunately, biomedical magnesium alloy has poor corrosion resistance when were utilized in actual conditions because of their relatively low chemical stability and high negative potential [5] . Therefore, many methods have been developed to offer protection for biomedical magnesium alloy, among which, the surface modification technique of micro arc oxidation (MAO) has become a frequently used method in recent years [1, [3] [4] . MAO can prepare corrosion resistance ceramic coatings on Mg and other metals surface through plasma charge in anodic electrolytic process. The corrosion resistance of the biomedical magnesium alloys can be increased with MAO coating on the surface [6] [7] . However, it is also the plasma charge during MAO that makes MAO tends to produce a porous surface of these metals and even with some micro cracks or crater-shape discharge channels. Corrosive species can penetrate easily through these surface defects to corrode the substrate [8] [9] . Therefore, many post treatments such as sol-gel coating and rare earth sealing are gradually developed to further improve the corrosion resistance of the MAO coating on metals surface.
The aim of present paper is to develop a method of surface laser treating as a new route to further improve the surface quality of MAO coating on biomedical magnesium alloys. Effects of laser treating on surface characteristics and corrosion resistance of MAO coating on AZ91 in simulated body fluids (SBF) were studied. As expected, a satisfactory result was obtained that surface laser treating of MAO coating could decrease the surface defects of MAO coating and further increased the corrosion resistance of AZ91 biomedical magnesium alloy in SBF. The sample was first grounded and polished and then served as anode during MAO treatment. The electrolyte system was a optimized electrolyte containing proper concentration of Na 3 PO 4 , Na 2 SiO 3 , NaOH and glycerinum. During MAO treatment, a bi-pole power source was used and the current densities of anode and cathode were kept constant at 10A/dm 2 and 4 A/dm 2 , respectively; the pulse frequency was kept 3000 Hz; duty ratio 50% the treating time was 10 min.
Laser treatment A Nd:YAG Nanosecond pulse laser (Precision Ⅱ 8010，USA) was used to treat the MAO coating surface. The wavelength of Nanosecond laser was 532nm; the pulse duration was about 6-8ns. The pulse frequency was 10Hz. The pulse output energy is adjustable. Focal length of the focus lens is 35mm, and the diameter of the spots is 1.75mm. During the treatment, the coating surface was scanned by laser from the top surface to bottom surface for several times to obtain a optimized surface of the coating.
Surface morphology characterization
The morphology of the MAO coatings before and after surface laser treating were investigated by scanning electron microscopy (SEM, S-3400N, Hitachi, Japan ).
Results and discussion
Surface Morphologies. Figure 1 is the rough sketch of laser treated and untreated area on samples. The light area is laser treated region and the dark area is the untreated region. Figure 2 (a) reveals that coating without laser treating exhibits typical porous and course surface of MAO. There are some pores whose diameters are larger than 10μm. These micro pores are formed during the discharges reaction during the MAO and the big pores are resulted form the intense discharge in local micro area. Figure 2 (c) shows that as a whole, the coating surface becomes more unique after surface laser treating. Figure 2 (d) further indicates that the big pores on the surface are turn into small ones which are about 4-5μm. Therefore, it can be concluded that laser treating of MAO coating can improve the surface quality of MAO coating. 
Conclusions
Micro arc oxidation coating was first prepared on AZ91 biomedical magnesium alloy and then the coating surface was subjected to laser treating. By surface laser treating, the micro pores on the MAO coating surface became fewer and smaller. The whole surface became more unique and compact. The surface quality of MAO coating was improved.
